Role of muscarinic receptors in the activity of N-desmethylclozapine: reversal of hyperactivity in the phospholipase C knockout mouse.
Activity of the cholinergic muscarinic system is associated with modulation of locomotor activity, although the precise mechanism remains unclear. The phospholipase C-beta1 knockout mouse displays both M1 muscarinic receptor dysfunction and a hyperactive locomotor phenotype. This mouse serves as an ideal model for the analysis of muscarinic modulation of locomotor activity. The clozapine metabolite N-desmethylclozapine (NDMC) has shown some promise as an alternative or adjunct treatment for psychotic disorders. NDMC shows strong muscarinic acetylcholine receptor affinities, which may contribute to the clinical efficacy of clozapine and account for the correlation between NDMC/clozapine ratio and treatment response. Administration of NMDC reversed a striking hyperactive phenotype in the phospholipase C-beta1 knockout mouse, whereas no significant effects were observed in wild-type animals. This highlights the potential role of muscarinic activity in the behavioural response to NDMC. The M1 muscarinic antagonist pirenzepine, however, also reduced the hyperactive phenotype of these mice, emphasizing the importance of muscarinic function in the control of locomotor behaviour, but also calling into question the specific mechanism of action of NMDC at muscarinic receptors.